Alteration of N-terminal residues of mature human lysozyme affects its secretion in yeast and translocation into canine microsomal vesicles.
Signal sequences play a central role in the initial membrane translocation of secretory proteins. Their functions depend on factors such as hydrophobicity and conformation of the signal sequences themselves. However, some characteristics of mature proteins, especially those of the N-terminal region, might also affect the function of the signal sequences. To examine this possibility, several mutants of human lysozyme modified in the N-terminal region of the mature protein were constructed, and their secretion in yeast as well as in vitro translocation into canine pancreatic microsomes were analyzed using an idealized signal sequence L8 (MR(L)8PLAALG). Our results show the following. (1) Change in the charge at the N-terminal residue of the mature protein does not affect secretion drastically. (2) Substitution of a proline residue at the N terminus prevents cleavage of the signal sequence, although translocation itself is not impaired. (3) Excessive positive charges in the N-terminal region delay translocation of the precursor protein across the membrane. (4) Polar and negatively charged residues introduced into the N-terminal region affect the secretion of the mature protein by preventing its correct folding.